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ABSTRACT 


The Applications area of the Texas A&M University Remote Sensing 
Program consists of a series of coactive projects with NASA/MSC per- 
sonnel. The close working relationships developed between the Texas 
A&M University applications specialists has proven this to be an eco- 
nomic and efficient approach leading to pertinent research results. 

The success of this program is well illustrated by the Virus-Host Model 
Study and the Houston Ship Channel Water Quality Studies which were 
initiated during the last year. In each case, the Remote Sensing Center 
has served to complement and enhance the research capability within the 
Manned Spacecraft Center. 

In addition to the Applications study area, the Texas A&M Univer- 
sity program includes coordinated projects in Sensors and Data Analysis. 
Under the sensors area, an extensive experimental study of microwave 
radiometry for soil moisture determination established the effect of 
soil moisture on the measured brightness temperature for several dif- 
ferent soil types. The Data Analysis area included a project which 
ERTS-A and Skylab data were simulated using aircraft multispectral scan- 
ner measurements at two altitudes. This effort resulted in development 
of a library of computer programs which provides an operational capa- 
bility in classification analysis of multispectral data. 

The level in diversity of the overall program has led to the 
formation of several formal laboratory groups, each headed by experi- 
enced professionals. These groups represent a wide range of discip- 
lines selected to directly support the NASA/MSC HATS and related activ- 
ity. 


INTRODUCTION 


The Remote Sensing Center at Texas A&M University is a consortium 
of four colleges: Agriculture, Engineering, Geosciences and Science. 
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We are an integral part of the University research program and conse- 
quently we are able to employ almost the full range of research facili- 
ties available on our campus; including equipment, laboratories, ships, 
aircraft, and agricultural experiment stations. More importantly, the 
Center is structured to enable it to effectively employ the outstanding 
faculty of the participating colleges, who are especially strong in 
application research. 

The main structure of the Center which serves to coordinate all 
remote sensing research at TAMU, consists of eight working groups 
(figure 1). The sustaining University program provides the foundation 
for this organization and the selection of these particular groups was 
dictated for the most part by the objectives of our NASA Grant program. 
However, most of these groups have additional contract support. 

The NASA Grant program consists of a balance between techniques 
and applications (figure 2). Although we still have a strong interest 
in microwave sensors, the more recent activity in development of com- 
puter softward for multispectral analysis and in applications research 
are now being stressed under the NASA sponsorship. 


PROJECTS 


Under the Sensors area, we are investigating a new idea which is 
based upon the behavior of the depolarized electromagnetic backscatter 
(figure 3). The theoretical work, presented at the URSI meetings at 
UCLA this fall, indicates that near surface volumetric properties domi- 
nate the depolarized component. A vivid illustration is shown in this 
radar image of the' Pisgah Crater area (figure 4) in which the volume 
scatter properties of the lava flow provide a sharp contrast in the de- 
polarized image which is not evident in the like-polarized image. 

In the analytical model describing these effects it can be seen 
(figure 5) that whereas the like-polarized term is very sensitive to 
the dielectric constant of the terrain, the cross-term is relative in- 
sensitive. However, in- the next graph (figure 6), it is seen that the 
volume reflection coefficient greatly effects this depolarized component, 
but does not appreciatively alter the like-term. These characteristics 
have been verified in independent experiments, and we are presently de- 
veloping a laser sensor to utilize this effect in measuring water tur- 
bidity and surface pollutants. We are also preparing to assemble a 
radar system to utilize the effect. 

Our work on radar return from Arctic ice using NASA/MSC data from 
Mission 47 and 126 has led to development of a model which predicts the 
backscatter from a variety of ice types with a reasonable degree of 



reliability (figure 7). Recent work with Mission 126 data has supported 
earlier findings using Mission 47 data (figure 8) and confirms the ice 
type identification potential. 

The data indicates that the dielectric constant of relatively new 
ice is an agreement with the waveguide measurements of CRREL, but that 
the effective dielectric constant of multi-year ice is much higher than 
predicted (figure 9). This indicates the need for reexamination of the 
physical sea ice model. 

A project which has received special emphasis under the NASA pro- 
gram during the last year is the study of microwave radiometry for soil 
moisture determination (figure 10). Like most of our Sensor studies, 
an analytical model is used as a reference system for the investigation. 
Verification of the model required information about the source, meas- 
urements under highly controlled conditions, and finally airborne data. 

Soil samples were collected at each of seven sites in Texas 
(figure 11) for waveguide measurements of their complex dielectric con- 
stant (figure 12). The sites were selected in support of our Sky lab 
proposal for use of the microwave data. The dielectric constant data 
showed that in general sandy soils were more sensitive to moisture vari- 
ations than clay soils (figure 13). In addition it was found that the 
absorption process in clay soils is such that the dielectric constant 
change with the length of time after moisture was applied (figure 14). 
Also wet clay soils were very sensitive to compaction, whereas, sandy 
soils were relative insensitive to absorption or compaction. A detailed 
knowledge of the characteristics of the soils is important in analysis 
of microwave emission from terrain because the contribution of the 
normal sky temperature term is low-much lower than for water measure- 
ments, for example. 

The airborne measurements obtained by NASA/Goddard indicated in 
soil moisture dependence of approximately 1.5°K/1% soil moisture which 
is in excellent agreement with both the analytical model and the ground- 
based tower measurements (figure 15). However, the variance of the data 
was such that the results indicates that the present system capability 
for measurement of soil moisture using airborne microwave radiometers 
is no better than 10-15% soil moisture, that is, we believe that con- 
siderably more work is needed before radiometry can be shown to be a 
practical sensor for soil moisture delineation. •. K; 

The Data Analysis group activities (figure 16) are devoted to de- 
veloping a capability within the Center for effective use of the com- 
puter in statistical data analysis. 

The products of this effort include what we call production pro- 
grams (figure 17) that especially facilitate reduction of microwave 
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data. These programs permit the automatic reduction of a large volume 
of data, for example an entire line of radar scatterometry data, to a 
form which is compatible with our standard analysis techniques. 

We have also developed the software for multispectral analysis 
using each of several statistical methods (figure 18). 

The strong point of this activity is the excellent computer facil- 
ity at TAMU which is located in the same building as the Remote Sensing 
Center. As you can see ( figure 19 ), the machine has an expanded capa- 
bility, but more important is the low cost and unusually good availa- 
bility of the equipment. The average turnaround time on jobs is just 
15 minutes, which is exceptional for a university- owned facility. The 
computer is supported by a large staff which is part of a $2M/yr. data 
processing center facility. 

Within the last year the Center has acquired three new staff mem- 
bers whose activities are devoted to remote sensing applications. This 
has caused a pronounced shift in our research emphasis which we feel 
will increase the relavency of our products. In November we cooperated 
with NASA/MSC in an experiment on the Houston Ship Channel (figure 20). 
Airborne multispectral data were obtained using the University of Mich- 
igan aircraft. This work is part of an effort to provide our state's 
responsible agency with new methods of monitoring and regulating efflu- 
ents. Under the new Texas laws governing pollution, the task of moni- 
toring the state's inland water resources and coastal regions has ex- 
panded. The Texas Water Quality Board is looking to remote sensing for 
assistance in their programs. 

Finally, I want to introduce you to one of the most exciting prac- 
tical applications of remote sensing data that we have been involved in. 
A private land developer in Houston recently approached us for assis- 
tance in assessing the best way to utilize the natural vegetation and 
soils distribution on a land area scheduled for development (figure 21). 
The impact of urban development upon virgin lands has generally been 
severe and some effort was needed to minimize destruction and if possi- 
ble to capitalize on the existing terrain to reduce development costs 
and maintain the aesthetic value of the land. This project has only 
just begun, but we have established several test plots on the site and 
have acquired aerial photography of some sections. We are hopeful that 
NASA will designate the area as a HATS test site and assist us with the 
data acquisition and analysis. 
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CONCLUSION 


The Texas A&M program is a rapidly expanding effort which is greatly 
assisted by the excellent cooperation received from the NASA/MSC person- 
nel. We believe that this coactive effort will prove to be an important 
part of the overall NASA/MSC involvement in remote sensing applications 
research. 

The following paper by Dr. Robert Toler details another of the 
Remote Sensing Center's project which typifies the type of coactive in- 
terdisciplinary research which we are establishing with the Manned Space- 
craft Center. 
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